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\r* A llBviee-lorsthe trenchless replacement oi in-sllU pipe, ujinpiiiiiiig: 
a mole; / 
a length of cable, said cabl 

"a^cablcpulling means iAcli^ing V--ea15le pulling device and a cable pulling device 
engagement means functioning Jp-^fovide a/mounting structure for said cable pulling device. 



2. A devic^^s described in cjkim 1 wherein said cable pulling device includes a cable 
2 engagerpefff mechanism that functions to pull said cable in a plurality of repeated cyclic pulling 
3 



1 3* A-dead c o- a o de scribed in claim 1 wherein said cable engagemenn flrechaiiism - fimctiQtt s-^ 

2 engage said cable in a pulling stroke, release said cable in a recovery stroke, an<j_^fig5ge said 

3 cable in a further pulling stroke, whereby said p^bl^ pulling devicgjeeiTducts a repeatable cycle 

4 of pulling and releasing of said cable. 



1 
2 
3 

1 

2 
3 



4. A device as described in clairn^^4Ierein&aid cable pulling device includes at least one 
cable engaging collet that funptidns to ^lgage sajd cable on a said pulling stroke and to release 
said cable on a said recp^ery stroke. 



5^C 



5. Ajd€vice as described in claim 4 wherein at least one further collet is provided that 
fun£ti6ns to engage said cable on said recovery stroke and release said cable on said pulling 
FoReT 



-A-dovice -ag-€tescr ibed in cl aim 5 wh er ei n said fuilhei collet is engaged - within s aid - 



pulling device. 



17. A device as desgribetTTn claim 2 wherein said cable pulling device is formed with a 
2 slotted cable-irr§ertion means for the sideways insertion of said cable within said cable pulling 
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& A dcvice - as described in claim 1 wherein said cable pulling device is a post tensioning 

ram (PTR). 



1.0' 



A device as described in claim 8 



or a fracturable material. 



pipe is composed of a malleable material 




A devi^e'as described in claim 8 wherein sa id cable pulling_c tevice is used to generate a 
ovejL jjQQ-tggr?200,000 pounds), for distances of from 2 feet to over one 
Ie; said pulling forces not being affected by cable length. 

A device as descr ibed in claim 8 wherein theJ>TRjsj^^ 
as a result of using high pressure hydraulics in small hydraulic cylinders. 



A device as described in claim 8 where the weight to pulling force ratio of the PTR is in 
the range of 2 pounds of weight per ton (2,000 pounds) of pulling force. 



A device as in claim^^^wherein high pressure hydraulics (5,500 to 20,000 PSIG) 
used to give the PTR the intense pulling power it delivers. 



are 



Ss£l 



A device as desjbri^d in claim 1 whereirj/said cable pulling device engagement means 
includes an annulus m srnher including a cable passage bore formed therethrough and a cable 
insertion slot formed tt roklgh portions of said annulus member for the sideways insertion of said 
cable within said cable tfa^sage bore ofsaid annulus member. 

J^jf A device as described^in claim tS'wherein said annulus member includes a cable pulling 
device holding means for ^eleasably holding a portion of said cable pulling device therewithin. 

Jrl. A device a? described in claim 1 wherein said cable pulling device engagement means 
includes a reaction plate having an enlarged surface for disbursing a reaction force against a 
cable pulling force generated by said cable pulling device. 

\* 



A device as de 



^ 

3ed4n-claim-^"wKerein said cable pulling device engagement means 



les an annulus member that is releasably engagable with said cable pulling device, and 
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3 i «Vi*Mv>in nirl anniiing m ember is mountabl e in relation to said reaction plate such that said 

4 reaction plate disburses cable pulling forces exerted on said annulus hy sai d pnlli np ; <j gyirp 

yf. A device as described in claim iS^wherein said annulus is formed with a cablejnSunting 
2 slot, such that a side portion of said cable can be mounted into said annulus memtjie 

AJ^v^ 1$. A device as described in claim 1 wherein said cable pulling^device engagement means 
2 includes a cable pulling frame, said cable pulling frame being njplintable to said reaction plate. 



^n. A device as described in claim^Cfwherein saidxfable pulling frame includes a plurality of 
frame members and a rotatable cable pulley being^mounted to said frame members. 

32^ A device as described in clain^fwherein said frame members are disposed to provide a 
cable mounting gap that allows sai^rame to be mounted to a side of said cable. 

A device as described in claim ^A' wherein said frame members are disposed to provide a 
cable engagement pam in relation to said frame, such that a side portion of said cable can be 
mounted within saidxaWe^put tiug ffTtm ^aftd^TOUild a&ld' pulloy. ^ 



A device as described in c&im ^Therein said frame includes a plurality of leg members 

iei 






that are engaged at an inner end t 



ereof to a base member, and said leg members are engaged at 
nembers th 

3* /2J 



an outer end thereof to further fra ne members that engage said pulley. 
1 ^K. A device as describecKrrciain^f wherein said frame members are shaped as plates 




A device as described in claim 1 wherein said mole include§^ar^nose portion being 
engagable to said cable, a tapered body portion and a replacempnfpipe engagement portion, said 
mole further including at least one blade, said taperc^HSody portion acting to expand said pipe 
for the replacement thereof with a length of>e£lacement pipe, and said blade acting to cut pipe 
engagement devices encountered b)^said mole after said pipe has been expanded by said tapered 
body portion. 

*! ^ , i i m 

7. A de^fc^foi Lhe Lien^hlesis/lffi^?^ pipe, xsuMfmsfng: 
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3 a length of cable, said cable beiri^' engagab frrt o -s aid -m ole; 

4 a cable pulling means including a cable pulling device including a cable engagStaient 

5 mechanism and a cable pulling device^engagement means functioning to provide a mooting 

6 structure for said cable pulling dwic^/^\ / 

7 said cable pulling deviofc en4age^*ent means further including a reaction jalate having an 

8 enlarged surface for disbursing a reaction force against a cable pulling force/generated by said 

9 cable pulling device, and a cfible pulling frame, said cable pulling frame being mountable to said 

0 reaction plate and said cabl£ pulling device being mountable to said cahre pulling frame. 

# / 

A device as described in claim^T wherein said cable engagement mechanism functions 

2 to engage said cable in a pulling stroke, release said cable in/a recovery stroke, and engage said 

3 cable in a further pulling stroke, Wnereby said cable pullmg device conducts a repeatable pulling 

4 and releasing cycle of said caWe; said cable pulling device including at least one cable engaging 

5 collet that functions to engage said cable on a sd^k^ulling stroke and to release said cable on a 

6 said recovery stroke, and^ wherein said cable/pulling device is formed with a slotted cable 

7 insertion structure for the sideways insertion.of said cable within said cable pulling device. 

v I ^ device as described in claim 24rwherein said cable pulling frame includes a plurality of 

2 frame members and a rotatable cable^pulley being mounted to said frame members; and wherein 

3 said frame members are disposed/to provide a cable engagement path in relation to said frame, 

4 such that said cable can be sideways mounted within said cable pulling frame and around said 

5 pulley and into said cable pujling device. 

/ 

(i ' J$. A device as described in claim ^^wherein said mole includes a nose portion being 

2 engagable to said cabfe, a tapered body portion and a replacement pipe engagement portion, said 

3 mole further including at least one blade, said tapered body portion acting to expand said pipe 

4 for the replacement thereof with a length of replacement pipe, and said blade acting to cut pipe 

5 engagement devices encountered by said mole after said pipe has been expanded by said tapered 

6 body portipn. 

<5° / ^ 

1 n(. I Ajju^ie-ror use infthe ttepchless replacement of in-situ pipe, comprising, a nose portion 

2 being engagable to a cahfp, a fejJej^d body portion and a replacement pipe engagement portion, 
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said mole fuiLliei iiiClUdhig>4rt- 
situ pipe for the replacement, 
cut pipe engagement /levi 
tapered body portij 

V 

A mole as described 



blade, said ta pered body portion acting to expand said in- 
?ed£ with a length of replacement pipe, anc 
EcSpsftered by said mole after said pipe has been expanded by 



claim >fwherein said blade includes a relatively thin portion 

2 that is disposable within said tapered body portion of said mole and/wi expanded portion that 

3 projects from said tapered ttody portion of said mole. 




A mole as described in claim ^H^wherein said 



2 

!j 4 

m 2 

L3 




is disposed within a slot formed in 
said mole, and wherem a rearward edge of said blade' formed with an angle of approximately 80° 
with respect to a bottom edge of said blade, anu wherein said slot is formed with a shape that 
corresponds to s^ld angle, such that said blade is held within said slot. 

A mole as described in claim J^whereih ^Threaded bore is formed within said mole, and 
wherein a mole engagement fixtare is fixe^^mgaged to an end of said cable, said fixture 
including a threaded end portiq^r that is thre^djtbly ^ngagable with said threaded bore. 

^ / **''/,, 

A mole as described in claim ^Kvl^reftn(said fixture further includes a hex nut portion 
integrally formed therewith and provided for fee tightening of said threaded portion within said 
threaded bore. / / ^ 

A mole as described in claim^ff further including a replacement pipe engagement sleeve 
member for ttoe engagement of said replacement pipe with said mole, said sleeve member being 
formed witK cylindrical sidewalls and an internal radially projecting wall portion having a bore 
formed tWerethrough; 

nd wherein said mole is formed with a rearwardly projecting threaded portion that 
projects through said bore, such that a threaded nut may beJhreadSBly engaged thereto to secure 
upon : 

eeve further being adapted for the thermal pressure bonding of said replacement 

e thereto. 



if 



A cahle-pttrrmg device engagement irame comprising: 
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raa-flnmilii^ piemher ipcliu 1iii|i n t.i M f. y. v .y u ^snrPt tnrmpH therethrough and a 

insertion slot formed through portions of said aimmusjn§mhei^^ insertion of a 

cable within said cable passage borceflsaid^nnuws member 

a reaction plate-hSving an enlarged surface for disbursip^ a reaction force against a cable 
puUin grffifob gen e rat ed to eugh~sal<r annulus member. 

Jff^T A-^frame-asnfes^ in claim ^Iwherein said frame includes two cable pulling device 
engagement devices, such that two cable pulling devices can operationally function with/^aid 
frame to pull two cables simultaneously., 

A device as described in cla/m y£ wherein two annulus membei^iunction as said 
engagement devices to engage said tvp cable pulling devices. 

j & 

A device as described in claim ^9**wherein the two annulus members are angularly 
disposed relative to each other, si/ch that two cable pulling devices are operationally engaged 
therewith. 

A method for the trenchloss replacement^ in-situ pipe, comprising the steps of: 
exposing a first end of sa^d pipe; 
exposing a second end am said pin^; 
disposing a pulling cablfe/through said pipe between said first end and said second end; 
engaging a mole to saijLc^we at said first end; 

engaging a cable pullingaevice to said cable at said second end; and 
installing a reaction/pl^te at said second end, and pulling said mole through said pipe 
utilizing said cable pulling cpvice. 

Jf£ A method^as described in claim ^W^wherein said second end is exposed within an 
excavated hole; and wherein a reaction plate is disposed against a sidewall of said hole. 



de^ 



engagement frame 



method as desa ibed in claim^H^ further including the installation of a cable pulling 



between said reaction plate and said cableTmttingulevice. 



\ 
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1 ArmethPli as il escri betHn olaim^^\vb ^eirL&aid frame includes a pulley for changing the 



2 direction of said cable. 



1 ^ A mgthcfiTlisdescribed hi claim ^wherein said cable pulling device is disposed within 



2 sak 



1 A method as deacrib^in clai m ^3^hg ^^^gaid-.feame-anchs^d cable pulling device are 

2 dispersexhwiihin said hj61e. 



v^^^^id-i 




0# 

— AH=nethottascf 



escribed in claim^^whereinj^Jiole4s^onfIea"of a minimal size. 

A mgthoa as described in claim Jft wherein said cable pulling device is a post tensioning 

TR). 
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